Egg laying in the pond snail Lymnaea stagnalis is controlled by the Caudodorsal cells, located in the cerebral ganglia of the central nervous system. These neurons produce a number of different neuropeptides that are involved in the control of egg laying and egg-laying behaviour. These peptides arc released from the Caudodorsal cells prior to egg laying and are thought to act as neurohormones and neurotransmitters. Injection of single peptides into animals produced specific behavioural changes. The motorneurons that are involved in the expression of some of these behaviours have been identified. Application of some of these neuropeptides to the somata of these motorneurons produced changes in the spontaneous firing patterns of these motorneurons. It is discussed how these results are interpreted in terms of the organization of the egg-laying behaviour and the timing and localization of the release of these peptides.
INTRODUCTION
The neuropeptides are the largest and most diverse group of neuroactive substances.
In an attempt to elucidate the basic mechanisms by which neuropeptides act on the nervous system, simple animals like molluscs, insects and crustaceans have been used. Molluscs have been used, for example, to investigate how multiple peptides that function as hormones or neurotransmitters are involved in the control of simple behaviours.
Both in the marine mollusc Aplysia californica and the freshwater snail Lymnaea stagnalis egg laying and egg-laying behaviour are controlled by neuroendocrine cells that produce multiple peptides. Prior to egg laying, neuroendocrine cells, located in the central nervous systems of these animals, release a number of different peptides into the blood and into intercellular spaces of the brain to function as hormones and neurotransmitters, respectively. These peptides are thought to control egg laying and the accompanying egg-laying behaviour.
In the case of the pond snail, Lymnaea stagnalis, these neuroendocrine cells are the caudodorsal cells (CDCs). Every egg-laying event is pre-ceded by an approximately 60 min period of intense electrical activity of the CDCs. The CDCs are known to produce 2 precursor molecules from which at least 10 different neuropeptides are cleaved (Li, 1993) .
During this discharge of electrical activity the CDCs release at least some of their products into the blood and into the brain itself. Among the peptides produced by the CDCs is caudodorsal cell hormone (CDCH), which causes ovulation when injected into animals (GER-AERTS & BOHLKEN, 1976) . Our research aim is to explain how the overt and covert processes of egg laying are controlled by these peptides. The overt (visible) part of egg laying is the egg-laying behaviour. This egg-laying behaviour has been described before (TER MAAT et al., 1983 , 1989 . In short, it is composed of three consecutive phases called Resting, Turning and Oviposition. Each of these phases is characterized by a typical pattern of locomotion, shell turning and rasping with the feeding apparatus, the buccal mass. Most of what we know about the neural control of the egg-laying behaviour is based on recordings of the electrical activity of the CDCs in freely behaving animals (TER MAAT et al., 1986) , experiments in which nerves were lesioned (FERGUSON et al., 1993) and experiments in which CDCH was injected into animals. Injection of CDCH into Lymnaea causes the animal to lay eggs, but the accompanying behaviour is different from that seen during normal, spontaneous, egg laying: the first (Resting) phase does not occur after a CDCH injection.
Instead, the animal continues to behave as control animals until about one hour after the injection. After this hour the animal starts showing normal Turning phase behaviour and finally enters the Oviposition phase. Earlier experiments had shown that the length of the Turning phase depends on the size of the egg mass that is being produced: the bigger the egg mass, the longer the Turning phase. Experiments in which different combinations of visceral nerves were lesioned showed that one of the visceral nerves, the intestinal nerve, is both necessary and sufficient for normal Turning phase behaviour to occur. Much less is known about the neural or hormonal control of the Resting phase. This phase cannot be mimicked by injecting CDCH into Lymnaea. In this study we investigated the possible role in the organization of egg-laying behaviour of some of the peptides encoded on the CDCH-1 gene: CDCH, Calfluxin, Beta3-CDCP and Alpha-CDCP.
METHODS
Adult specimens of Lymnaea stagnalis (age 4-6 months, shell length 25-35 mm), bred under standard laboratory conditions were used in all
